1974.005 



Tn the spec ificatioii; 

M«U,eUUe,bu,>,efo.U,eC.ain.forForeigaPri»rit,.p.easein^U.efo„owi„g 

new paragraph: 

rr»cc-T?eference '^^T^r^c.e Listing 

fnntiot i,.viTi^ the file namei£Z4QQl:^MLU^ , . . ^ . ^i,. -resent 

ap plication. 

Please replace paragraph [0021) wifl. fte followingnew paragraph: 

,002.1 in Uus co„.ex, in »e of «.e — one undersUnds the — t ^ 
..^11 ,1.. n.^.e..isarv genegjind/ or .-n/ymes lor m jn . 

'^e^.v..wh.ch^nece.ar,for.he..*es..a.-o^— 

ftom*epr.o«s„r..agesto.areusua..ypre.entarepresen..„U.e^ 

to gene cluster according «.e nrvenSon in accordance wrfl, F,g. 4« 1 or me O^^^ 

Re^ingFrames-COm-d/orgenesinaccordance with cons^ufve number 1-54,. 

2!rlthTablelincon*ina.ionwithHg^SSQmlM15.-d/« 
Cr:rp"-naccorda^withc„nseontivennn.her55.0Sin^^^^^^ 

Table! mcombinalion withFi»4 _SF"inN0S. 1-U 6. 

Please replace paragraph [0035] with the foUowing paragraph: 
[0035, Itispreferredfortheproductionmethodbywayofwhichtheavilamycin 
Ztiveaccolgto.heh.v.n«onisde«nedifthece.lthatcanbecult,va«d,sse,^^^^ 

ZaceUorthetypeS..^™,^.---— 

to„ucleicac,d(s,n,odifledbygenetechno,ogy.de.e.ed,ornotexpressed^^^^^^^ 
nucleic acids in accordance with consecutiye number 1-54 m accordance wth Table m 
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by a. leas. 95%. preferably 97«/., or hybridize. wi,h one of *ese sequences under moderate^ 
l,e...c„ndi«o..or oontainsUregene cluster in accordance w«hFi.*^l.™eseoon 

lofse.cc«oni,par«cular.yu».ers.ood.onreancel.sinwluchmee„.y™esn.^^^^ 
avilamycin derivative syndesis are expressed usin. gene .^hnology methods, where one of 

the nucleic acids that codes for Are enzyme that occurs endogenously in S,repu,.yc. 
v«.ocW»o,e..T« 57 ismodifledby gene technology or deleted or not expressed,. 

pa^icularU^atthenucleicacid/DNAisnotintr^lucedintothehostcellbygeneteclr^^^^^ 

type Strepunnyces ^0ockro.o,enes. particularly a cell of the type Streptomyces 
viriilockromogeiies Tu 57 or A 23575. 

Please replace paragraph [0040] with the following pamgraph: 
[00401 Ana,„gous,y.itisapar.icula,lypreferredobjectoftheinven,ionif.with.ga^ 
L production process indicated above, the se<,uence(s) of the modified nucleic actd^s) 
before being modified correspond(s, by at least 95%, preferably 97%. and parUcularly 
precisely to the nucleic acid se,uence(s) of at least one of the sequences 
consecutive number 1 or 2-7 in accordance with Table 1 in combinatton 

incombinationwithS^SEOmJQSUJlS-partcularlythe sequence w^^^ 
number 2 or the sequent with consecutive numbers 2 and 1. numbers 2 and 4 or num rs 2 
and 6 (in accordance with Table 1 in combination with Bg^ §E<imNQSa416. or .t ,t 
' hybridizeswithoneofthesesequ^cesundermoderatelystringentcondtttons. 

Please replace paragraphs[00451ttoough[00501with the foUowingparapaphs: 

[0045] It was also a task of the invention - in addition to making new antibiotics 
vailable-to clarify the synthesisofavilamydn A. inordcr to develop new antimicrobtal 

substancesbasedonit,andnewmethodsfortheirproduction. A key point mthts context 

was molecular cloning and charact^ization of the genes mvolved in avilamycm b.osynthests. 
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A piece with a size of about 60kb around the known genes avid, aviEl, and aviM was 
sequenced. In this context, it turned out that the genes involved were arranged in the 
immediate vicinity of one another in a cluster. The sequence of the individual ORFs as well 
as their arrangement on the central gene cluster (consecutive numbers 1 to 54) are shown in 
Figr4 given in SEQ ID NOS. 1 1 to 1 16 in combination with Table 1 as in Fig. +09 i. As 
aheady explained, the sequence of an NDP-glucose-synthase gene (aviD [consecutive 
number 53 in accordance with Table 1 in combination with Fig. 1 SEP ID NO.: 531 ). and 
NDP-glucose-4,6-dehydratase gene (aviEl [consecutive number 54 in accordance with Table 
1 in combination with Fig. 1 SEP ID NO,: 55] ). and a polyketide synthase gene (aviM 
[consecutive nimiber 52 in accordance with Table 1 in combination with Fig. 1 SEQ ED NO.: 
51]) were known, as was their presumed function as part of an interactive Type I polyketide 
synthase for the formation of orseUinic acid, an intermediate product in the biosynthesis of 
dichoroisoeveminic acid [Gaisser, S., Trefzer, A., Stockert, S., Kirschning, A., and 
Bechthold, A., J. Bacteriol, 179:6271-6278 (1997)]. 

[0046] The sequences of the other ORFs involved in the synthesis of avilamycins, which 
were discovered as a result of extensive cloning, are given in SEQ ID NOS.: 1 1-1 16; their 
relative arrangement on the gene cluster is shown in Fig. 1 . Here, giving the consecutive 
number from Table 1 makes it possible to assign the designation of the ORFs by name. 
Under the designation by name, the sequences can be derived from Fig. 1 SEOIDNOS.: 
11-116 . The precise cloning strategy as well as further details regarding sequencing are 
presented in the examples, as are the functional analysis and characterization of the genes 
found (ORFs). The assignment of ORF abbreyiatipns to fLmction and sequence (including 
derived protein sequence) can be derived from Table 1, which follows the figure description. 

[0047] Another important object of the invention is therefore one (or several) nucleic 
acid(s) that correspond(s) by at least 95%, preferably 97%, and particularly precisely to the 
nucleic acid sequence in accordance with one of the sequences of consecutive nvunber 1 to 51 
in accordance with Table 1 in combination with Fig. 1 in combination with SEQ ID NOS.: 
1 1-1 16, or hybridizes with one of these sequences under moderately stringent conditions. In 
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particular, sequences with the consecutive numbers 48 and 49 (in accordance with Table 1 
uud..quuiLtpie:)cntntinninFic1) with a function as rRNA-methyl transferases (aviRa and 
aviRb) and also the sequences with the consecutive numbers 50 and 51 (in accordance with 
Table 1 iuLumbmationwithFic 1) with a fimction as ABC transporter genes (aviABCl and 
aviABC2), which impart resistance to avilamycins and/or sequences that correspond by at 
least 95% with these sequences with the aforementioned consecutive numbers, or hybridize 
with one of these sequences under moderately stringent conditions, are described in the 
present invention. For the remainder, even mixtures of nucleic acids that represent any 
subcombination of the nucleic acids, with the consecutive numbers 1 to 51 from Table 1. for 
example mixtures of two, three, four, ... , 50 nucleic acids in any combination, are also 
disclosed according to the invention, if applicable also as a combination on one nucleic acid 
strand or on different strands. 

[0048] hi this context, (a) nucleic acid(s) that correspond(s) by at least 95%, preferably 
97%, and particularly precisely with the nucleic acid sequence in accordance with one of the 
sequences with the consecutive number 1 to 32 in accordance with Table 1 (in combination 
with Fig. 1), preferably 1 to 7, particularly 1. 2. 4, or 6, or one of the sequences with the 
consecutive number 48 to 5 1 or 43. 44, or 46 in accordance with Table 1 (in combination 
with Fig. 1) or that hybridize(s) with one of the sequences under moderately stringent 
conditions is/are particularly preferred. 

[0049] Analogously, gene clusters that contain "Open reading frames," preferably 54, 
which correspond in their nucleic acid sequence by at least 95%, preferably 97%, and 
" particularly precisely to the nucleic acid sequences according to the wenees with the - - 
consecutive numbers 1 to 54 (Table 1 in ou mb i nation v , it h Fi g 1 ) or hybridize with one of 
these sequences under moderately stringent conditions and that are arranged on a nucleic acid 
strand or in any combination on one of the other strands, preferably in accordance with 
Fig. 409 L are another object of the invention. The genes in a gene cluster according to the 
mvention can contain 2, three, four, ... . 54 genes according to the invention, in any strand 
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. •f.nolicableincombinationwiththegenesakeadyknown, 
distribution and subcombmauon, .f apphcable m^^^ ^^^^^^^^^ 

3ndinparticular.thesegmentslocatedbetweentheORFscanb 

Hn.ter in accordance with Fig. m L but also 
to gene clusters that contain corresponding nucleic ac ,v 

be found in the 

,e„e Custer in — »i*fteco„secutive.u.be.l-54(Tab,el 

i,c rnn521 and [0053] with the following paragraphs: 
Please replace paragraphs [0052] ana iuu;> j 

disoov^edsequenoesofmeORFsorge 

ini rTable 1- i i i ou mb ui.itinn w i th -ftgHr). 
consecutive numbers 55-101 (TaDie 

55 ,0 86 or 97. 98 or .00 or 102 «, .05 (Tab.. .H,««*«a«»«*ftg^). 
61, particularly 55, 56, 58 or 60. 

1,. tnnssl and 100591 with the following paragraphs; 
Please replace paragraphs [00581 ana Luu"j 

"^^,„05Sr~;acel..hatcon..ns.-^^^^^^^ 

.echno,ogy,.hese,uenceof«hich,hefore.od.fic..n,c^.^^^^^^^ 

..^.accordan^^-^^^^^^^ 

precisely that hybridized with one of these sequence 
is also an object of the invention. 



-7- 



1974.005 



[0059] An especially preferred object of the invention is a cell of the type Streptomyces 
viridochromogenes, preferably of the subtype Tu57, in which at least one of the nucleic acids 
with a sequence with one of the consecutive numbers 1-54 (Table 1 in combination \^'ith 
Fig. 1) was modified by gene technology or deleted. In this context, it is especially preferred 
if at least one of the nucleic acids with a sequence with the consecutive number 1 or 2-7 
(Table 1 in combination with Fig. 1) preferably with one of the sequences with the 
consecutive number 1, 2, 4, or 6 (Table 1 in combination with Fig. 1) , particularly with a 
sequence with the consecutive number 2 or with a sequence with consecutive numbers 2 and 
1, 2 and 4, or 2 and 6 (in accordance with Table 1 in combination with Fig. 1) was modified 
by gene technology or deleted. 

Please replace paragraph [0063] with the following paragraph: 

[0063] It is preferred if, in this process, the cell that can be cultivated is selected from a 
cell of the type Streptomyces viridochromogenes or a cell that, with the exception of the 
nucleic acid modified by gene technology, deleted or not expressed contains the nucleic acids 
in accordance with consecutive number 1-54 in accordance with Table 1 in combination ^ith 
Fig. 1, or nucleic acids homologous to them by at least 95%, preferably 97%, or sequences 
that hybridize with these sequences, or the gene cluster according to the invention. In the 
technical literature, the latter is referred to as heterologous expression. In this context, it is 
especially preferred if the ceU is selected from a cell of the type Streptomyces 
viridochromogenes, Streptomyces lividans, Streptomyces albus or Streptomyces 
/rfl^we, especially a cell of the type Streptomyces viridochromogenes Tu 57 or A23575. 

Please replace paragraph [0065] with the following paragraph: 

[0065] It is fiirthermore preferred if, in the process according to the invention, the 
modified nuceic acid(s) coded for a methyl transferase and/or a halogenase. In this context, 
it is especially preferred if the sequenc(s) of the modified nucleic acid(s) before modification 
correspond(s) by at least 95%, preferably 97%, and particularly precisely to the nucleic acid 
sequence(s) of at least one of the sequences with the consecutive numbers 1 or 2-7 in 
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accordance with Table 1 i n tu mb ii iaUon > . it h Fig 1 . preferably one of the sequence with the 
consecutive number 2 or the sequences with the consecutive numbers 2 andl, 2 and 4, or 2 
and 6 (in accordance with Table 1 in combination ^ith Fig. 1) . 

Pease delete paragraphs [0077] through [0079]. 

Please replace paragraphs [0081] through [0085] with the following paragraphs: 

[0081] Figure iQ9-l shows the relative arrangement of the ORFs found on the gene 
cluster. 

[0082] Figaf&-14^Figures2A:D show the mass spectrum of the products of the mutant 
S. viridochromogenes GW4. 

[0083] Figure 444-3 shows the mass spectrum of the hydrolyzed products of the mutant 
S. viridochromogenes GW4. 

[0084] Figure UQrA shows a Southern blot with the mutant S. viridochromogenes GW4. 

[0085] The assignment of the ORF abbreviation to its fimction and sequence (including 
the derived protein sequence) can be found in the following Table: 



Table 1 



Gene 
(ORF)/ 
protein or 
polypeptide 



Function 



Consecutive number: Gene (ORF) / 
protein or polypeptide in Figur e l 



SEP ID NO. 
Nucleotide/ 
amino aeid - 



AviXl 



Regulation 



AviX2 



AviXB 



8/62 



11/12 



33/87 



13/14 



34/88 



15/16 
17/18 



AviX4 



AviX5 



35/89 



36/90 



AviRb 



Resistance/methylation 
of the rRNA 



48/102 



19/20 
21/22 
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Gene 


Function 


Consecutive number: Gene (ORF) / 


SEO ID NO. 


(ORF)/ 
protein or 
polypeptide 




protein or polypeptide in Figure 1 


Nucleotide/ 
amino acid 


AviX6 




37/91 


23/24 


AviX7 




38/92 


25/26 


AviX8 




39/93 


27/28 


AviRa 


Resistance/methylation 
oftherRNA 


49/103 


29/30 


AviQl 


Sugar biosynthesis 


9/63 


31/32 


AviGT2 


Biosynthesis of the 
heptasaccharide chain 


10/64 


33/34 


AviX9 




40/94 


35/36 


AviCl 


Regulation 


11/65 


37/38 


AviC2 


Regulation 


12/66 


39/40 


AviXlO 




41/95 


41/42 


AviXl 1 




42/96 


43/44 


AviGl 


Sugar biosynthesis (2- 
deoxy-D-evalose) / 

modi fi ftfltinn 
(methylation) 


3/57 


45/46 


AviJ 


Antibiotic transport 


13/67 


47/48 


AviN 


orsellinic acid 


14/68 


49/50 


AviM 


Biosynthesis of 
orsellinic acid 


52/106 


51/52 


AviD 


Suffar hiosvnthe<;i<? (T)' 
olivose, 2-deoxy-D- 
evalosel 


53/107 


53/54 


AviEl 


Suffar biosynthesis TD- 
olivose, 2-deoxy-D- 
evalose) 


54/108 


55/56 


AviQ2 


Sugar biosynthesis 


15/69 - ■ 


-57758 


AviG5 


Modification 
(methylation) 


6/60 


59/60 


AviOl 


Modification 


43/97 


61/62 


AviGTl 


Biosynthesis of the 
heptasaccharide chain 


16/70 


63/64 


AviE2 


Sugar biosynthesis 


17/71 


65/66 


AviG2 


Modification 
(methylation) 


4/58 


67/68 


AviZl 


Sugar biosynthesis 


18/72 


69/70 
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Gene 


Function 


Consecutive number: Gene (ORF) / 


SEOIDNO. 


(ORF)/ 
protein or 

polypeptide 




protein or polypeptide in Figure 1 


Nucleotide/ 
amino acid 


AviG6 


Modification 
(methylation) 


7/61 


71/72 


Avi03 


Modification 


44/98 


73/74 


AviG3 


Modification 
(methylation) 


5/59 


75/76 


AviX12 




45/99 


77/78 


AviABCl 


Antibiotic transport 


50/104 


1^ r\ ICS f\ 

79/80 


AviABC2 


Antibiotic transport 


51/105 


81/82 


AviBl 


Modification 


19/73 


83/84 


AviB2 


Modification 


20/74 


85/86 


AviGT3 


Biosynthesis of the 
heptasaccharide chain 


21/75 


87/88 


AviGT4 


Biosynthesis of the 
heptasaccharide chain 


22/76 


89/90 


Avi02 


Modification 


46/100 


91/92 


AviPl 


Sugar biosynthesis (L- 
lyxose) 


23/77 


93/94 


AviQ3 


Sugar biosynthesis 


24/78 


95/96 


AviH 


Modification 
(halogenation) 


1/55 


97/98 


AviX13 




47/101 


99/100 


AviG4 


Modification 
(methylation) 


2/56 


101/102 


AviE3 


Sugar biosynthesis (4-0- 
methyl-D-fiicose) 


25/79 


103/104 


AviS 


Sugar biosynthesis (D- 
olivose, 2-deoxy-D- 
evalose) 


26/80 


105/106 


AviT 


Sugar biosynthesis~(D- 
olivose, 2-deoxy-D- 
evalose) 


27/81- - - . 


J.07/108 


AviZ3 


Sugar biosynthesis (D- 
olivose, 2-deoxy-D- 
evalose) 


28/82 


117/118 


AviZ2 


Sugar biosynthesis 


29/83 


109/110 


AviXU 


Regulation 


30/84 


111/112 


AviXlS 


Regulation 


31/85 


113/114 


AviX16 


Regulation 


32/86 


115/116 
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Please replace paragraph [0087] with the following paragraph: 

[0087] Standard methods of molecular biology, which are know to persons skilled in 
the art, were carried out. The isolation ofE. coli plasmid DNA. DNA restriction, DNA 
modification as well as "filling in sticky ends" and "Southern" hybridization were carried out 
in accordance with the protocols of the manufacturers of the kits, enzymes, and reagents 
(Amersham-PhannaciaBoehringerMamiheim,Promega, Stratagene). Streptomyces 
protoplast formation, transformation, and regeneration were carried out in the usual manner. 
The PCR was carried out with a Perkin Ehner GeneAmp 2400 thermal cycler, where the 
conditions were as described and as usual. Tlie oUgonucleotide primers used were: 

AviG4F (5'-GGACGCCTATCTGTGCCACCCCTTCCTGGT-3') SF,Q ID NO.: 119 

AviG4R (5'-TGAGCGCTCGCCTAGACAGAATCATCTCCC-3') SK QIDNO.: 120 

S2A (5'-GCGTCCATCTTGCCGGGA-3') SRQIDNO.: 121 

S2B (5'-CGTGGATCCCGCCGGCCC-3') SF,0 ID NO.: 122 
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Also enclosed herewith is a copy of the sequence listing in CD-ROM fonnat as file 
1974005-SEQ-ENG, created on April 9, 2003 and comprising 2.54 MB to be entered as part 
of the present application. 

Favorable consideration of this application as amended is respectfully requested. 

Respectfully submitted, 




lith Dias 
Atton^y for Applicants 
Registration No.: 41,707 

Dated: April 10, 2003. 

HESLIN ROTHENBERG FARLEY & MESITI P.C. 

5 Columbia Circle 

Albany, New York 12203-5160 

Telephone: (518)452-5600 

Facsimile: (518)452-5579 



